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Recent Research on Animal Proteins 


by O. H. M. Wilder, American Meat Institute Foundation 


Te. past year has seen changes in 
animal feeding concepts that will be 
of particular interest to producers of 
animal proteins. Last year, the em- 
phasis in most meetings of feed men 
was on antibiotics and vitamin B,, 
Vitamin B,, has been in the limelight 
longer than the antibiotics, and even a 
year ago there were signs that interest 
in the vitamin was beginning to wane. 
Now vitamin B,. is like the rest of the 
vitamins; we know more about it, what 
it will do or will not do, and how to get 
it into feeds. 

Actually, vitamin B, was nothing 
new to a pig or a chicken—it was only 
new to man. Practical feeds that con- 
tained a reasonable level of animal pro- 
teins always have contained vitamin B,, 
and the vitamin B,, concentrates are 
now finding their place in certain types 
of rations that do not contain adequate 
levels of good animal proteins. 

There are some signs that antibiotics 
are also finding their rightful place; 
and, instead of trying to use them to 
replace animal proteins, they are now 
being found useful in many cases as 
an addition to good rations. Feed men 
are finding that antibiotics cannot be 
substituted for anything else in a good 
ration. The greatest percentage of im- 
provement upon the addition of anti- 
biotics is usually found when they are 
added to poor rations; but for the best 
performance—the greatest weight gains 
—they must be used with a ration that 
is complete in all known respects. 

The data in the following tables 
show what can be expected when vita- 
min B= and antibiotic supplements are 
added to the simplified all-plant protein 
rations so commonly used in experi- 
mental work, and also to rations con- 
taining animal proteins. These supple- 
ments were fed to chicks in battery 
brooders, and the chicks were relatively 
free from disease. Table 1 shows re- 
sults that were obtained when three 


different antibiotic supplements were 
used with vitamin B,.. 


TABLE I: CHICK FEEDING TRIALS. 
COMPARISON OF SUPPLEMENTS 

6-week weights, grams 

with meat 
no animal and 

Supplement protein bone scrap 
None (control) ....s-+ses- 626 
By-antibiotic supplement “No. 656 
By-antiblotic supplement No. 2..612 G41 
Birantibiotic supplement No. 3..629 624 


Each of the three vitamin B,.-anti- 
biotic supplements improved the all- 
vegetable control ration, as did the meat 
and bone scraps also. However, when 
the vitamin B,.-antibiotic supplements 
were used in the rations that contained 
animal protein substituted for part of 
the vegetable protein, two of them al- 
lowed even higher growth. 

Table 2 shows what happened in the 
same chick test when three different 
samples of meat and bone scrap were 
fed both with and without the vitamin 
B,,-antibiotic supplement No. 1. 


TABLE 2: CHICK FEEDING TRIALS. 
COMPARISON OF SUPPLEMENTS. 
6-week weights, grams 
no Bi2-antiblotic with 
Ration supplement By:-antibiotic 
Control (all vegetabl 


626 
see 631 
Control + meat & bone 
scrap: No. 3 S71 
Control + meat & 
scrap No. 4 ... 603 


These results donionstrate that we 
cannot always expect these B,,-anti- 
biotic supplements to give improved re- 
sults. A possible explanation is that 
the meat and bone scrap contained 
enough vitamin B,, which was lacking 
in the control ration, and that the 
chicks were healthy and therefore had 
no low disease level for the antibiotics 
to work on. 

Another chick feeding trial gave the 
results shown in Table 8. 


Ek 


TABLE 3: CHICK FEEDING TRIALS. 
COMPARISON OF SUPPLEMENTS. 


8-week weights, 


Supplement grams 


None (control) .... ee 
5% meat and bone scrap . 
5% meat and bone scrap + 

Birantibjotic supplement 
8% meat and bone scrap 


This table indicates that 5 per cent 
meat and bone scrap may not be enough 
to support optimum growth, as shown 
when the B,,-antibiotic supplement was 
added, or when the meat and bone scrap 
was raised to 8 per cent. 

Another chick feeding trial was run, 
using three different B,.-antibiotic sup- 
plements and two different supplements 
containing antibiotics but no B,;. These 
were fed both with and without meat 
and bone scrap, with the results shown 
in Table 4. 

TABLE 4: CHICK FEEDING TRIALS. 
COMPARISON OF SUPPLEMENTS. 


8-week weights, grams 


with 8% 

no animal meat and 

Supplements protein bone scrap 
Control) oo nce ce ccccserccorssncns 950 996 
By--antibiotic supplement No. 1..1043 1094 
Birantiblotic supplement No. 2 1065 
Bi-antibiotic supplement No. . 1010 
Antibiotic supplement No, 4 in| 1059 
Antibiotic supplement No. 5..... 1084 

Meat & bone scrap reduced to 

5% and 2% blood meal added 1076 


A variable effect was obtained here 
when the five supplements were added 
to the all-vegetable control ration; an 
increase in weight was obtained in each 
case, but it could hardly be considered 
significant in some cases. The fact that 
the two antibiotics gave the same de- 
gree of growth stimulation as the three 
supplements that contained vitamin B,, 
indicates that the ration may still have 
been deficient in an essential factor. 
When 8 per cent meat and bone scrap 
was added, there was a decided growth 
response, which was further increased 
by the addition of the other supple- 
ments. In this latter group, only the 
Supplement No. 3 failed to give a good 
growth increase. However, when the 
amount of meat and bone scrap was re- 
duced to 5 per cent and 2 per cent blood 
meal added, the growth response was 
practically as good as in any of the B,, 
antibiotic fed groups, indicating that 
perhaps blood meal contains a factor 
that also stimulates chick growth. 


The last chick feeding trial in this 
series was run to compare the response 
from blood meal with that obtained 
from other supplements. Table 5 shows 
the results obtained from this test. 


TABLE 5: CHICK FEEDING TRIALS. 
COMPARISON OF SUPPLEMENTS. 


8-week weights, grams 
without meat with 8% meat 
& bone scrap & bone scrap 
1121 
1063 
1010 


1089 


Supplement 


None (control)...........- 
Biz-antibiotic supplement, . 
29 blood meal............ 12 
2% blood meal + By:- 
antibiotic supplement... 
3% blood meal, 0.2' 
methionine and 0.2% 


Jsoleucine 1150 


It is quite evident from these data 
that blood meal is of more benefit in ra- 
tions containing meat and bone scrap 
than in rations without the meat pro- 
teins. However, the use of a small 
percentage of the two amino acids, 
methionine and isoleucine, resulted in 
increased growth, indicating that the 
ration was not complete without them. 
Methionine is currently selling at a 
price that makes it attractive to use in 
feeds, but isoleucine is too costly at 
present to be practical. 


A word of caution seems advisable at 
this point. Antibiotics do give a growth 
stimulus in many cases, but they should 
not be used indiscriminately. There is a 
real danger of developing a refractive 
pig or chicken that will not respond to 
the antibiotic if larger dosages are 
later needed for any purpose. We don’t 
care if the pig that goes to market is 
refractory, but hogs kept for herd re- 
placement should not be fed antibiotics 
routinely. It is possible, of course, if the 
hog becomes refractory to an antibiotic 
that another antibiotic might be used, if 
necessary; but a recent report from the 
University of Chicago (Science, 114, 
422, 1951) indicates the possibility that 
cross resistance may develop to other 
antibiotics. 

We also hear stories from experienced 
hog feeders of breeding troubles since 
antibiotics have been used. While these 
troubles may not be due to the feeding 
of antibiotics, there have been too many 
such reports to ignore them completely. 
The feeders should still use caution in 


the use of antibiotics on pigs that are 
to be used for herd replacement. 

We must also consider the carcass of 
the hogs that we produce—what type 
of a carcass results from the feeding 
of antibiotics, and what percentage of 
it is fat. It has been reported from 
Purdue University that, on the average, 
hogs fed antibiotics have had a quar- 
ter inch thicker back fat than hogs not 
fed antibiotics. This thicker fat is a 
logical result of the increased appetite 
often noted in antibiotic-fed hogs, and 
while a quarter inch extra back fat is 
not much on each hog, when it is multi- 
plied by our total hog production it 
amounts to a tremendous amount of 
extra fat to be disposed of by our in- 
dustry. 

Before leaving the subject of anti- 
bioties, other growth stimulants should 
also be mentioned. Certain of the ar- 
senicals and other drugs that help 
control disease have also been reported 
to stimulate growth in some instances. 
A more recent report (Science, 114, 
528, 1951) indicates that surfactants, 
or ordinary laundry detergents, will 
also stimulate chick growth. Maybe 
there was a logical reason for the old- 
fashioned swill barrel that was used 
to collect dishwater from the kitchen 
to be carried out to the hogs. 

The fat present in animal proteins 
is seldom mentioned as one of the val- 
ued constituents of animal feeds, but 
there is some evidence that the fat in 
a feed may play a role far more im- 
portant than can be accounted for on 
a basis of energy content. The role of 
fat in animal feeds needs to be re- 
evaluated in the light of reports from 
several laboratories that fat spares the 
need for vitamin B,,. There have been 
several reports lately that a vitamin 
B,, deficiency on a low-fat diet can be 
partially corrected by feeding a higher 
level of fat. 

A recent report from the University 
of California indicates that fat also 
plays a part in helping counteract the 
growth retardation caused by feeding 
high levels of dehydrated alfalfa meal. 
Alfalfa is a very desirable foodstuff in 
many respects but some samples do 
appear to retard the growth of chicks. 
The California reports indicate that 
the feeding of cholesterol will largely 


counteract this inhibiting effect of al- 
falfa, and that the combination of 
cholesterol and fat will completely 
counteract the inhibition. 

Animal proteins contain both fat and 
cholesterol which should be useful in 
counteracting the inhibitory effect of 
high levels of alfalfa. We have fed a 
ration containing 15 per cent dehy- 
drated alfalfa meal to chicks along 
with several supplements to see if the 
ordinary animal proteins contained 
enough fat and cholesterol to control 
the alfalfa inhibition. We obtained 
such a strong effect from the particu- 
lar sample of alfalfa meal that we 
were using at the time that weight 
gains did not mean much, but the mor- 
tality figures appear to be significant. 
(See Table 6.) 


TABLE 6: CHICK FEEDING TRIALS. 
COMPARISON OF SUPPLEMENTS. 
Supplement Mortality 


None (15% alfalfa ration 
Aurofac (By2-aureomycin) . 
8% meat and bone ser: 
0.4% cholesterol ... 
4% Lard 
Lard plus cholesterol. 
Lard plus meat and bone scra 
4% Lard, + 2% blood meal............... 0 


With the limited number of chicks we 
had on this test, the difference between 
6 and 12 per cent mortality probably 
is not significant. The important thing 
is that meat and bone scrap alone or 
with lard, and the combination of lard 
and blood meal, tended to reduce the 
mortality of chicks fed 15 per cent de- 
hydrated alfalfa meal in this test. 
Other chicks that we have on test at 
the present time are not showing the 
high mortality, but the combination of 
fat and blood meal is giving improved 
growth. 

We occasionally hear it said that 
tankage and meat and bone scrap are 
not as good as they used to be. This is 
a difficult problem to work on since we 
cannot get samples of the material that 
we used to have—either of the meat 
proteins or of any other feed con- 
stituent. There have been changes in 
most feedstuffs over the years, but the 
biggest change probably is that we get 
better performance nowadays than we 
used to expect. However, there may 
have been changes taking place over 
which we have had no control. Over a 
long period of time, there has been an 


35 i= 


expanded hog production and a gradual 
lowering of the time necessary to fit a 
hog for market. At the same time there 
has been an expanded use of vegetable 
proteins in hog feeds. It is possible that 
the increased use of vegetable proteins 
and consequent decrease in the per- 
centage of animal proteins used in hog 
feeds may have had some bearing on 
the nutritive value of the meat scrap 
and tankage made from those hogs. In 
order to obtain information on this 
subject, we fed a typical hog-type ration 
to rats and then analyzed the rat tis- 
sues for various constituents. Of the 
analyses we made on the materials, only 
vitamin B,. showed any great difference. 
These results are shown in table No. 7. 


TABLE 7: VITAMIN B,. IN RAT TISSUES 


Vitamin By: 
meg/lb. 
Control (no animal protein fed)......... 13.6 
Control + meat & bone scrap No. 1..... 77.2 
Control + meat & bone scrap No. 2.,... 63.5 


Vitamin B,, is one of the constituents 
of animal proteins that has been a fac- 
tor of considerable importance, particu- 
larly before the fermentation industry 
started providing this vitamin. During 
World War II there were restrictions 
on the use of animal proteins in feeds 
with the result that a large tonnage of 
animal and poultry feed was made with 
only small amounts or none of the ani- 
mal proteins present. These results on 
tissue composition suggest that the 
quality of the meat and other tissues 
may have suffered accordingly. The 
vitamin B,, composition of these tissues 
in the control group, with no animal 
protein in their diet, is approximately 
the same as the lowest samples of meat 
scrap that we have assayed, while the 
two samples from groups that received 
meat scrap in their diet contained about 
the same amount of vitamin B,, as 
some of the higher meat scrap samples 
have contained. Apparently, we must 
feed hogs properly if good quality meat 
scrap is to be made. 

There are many factors influencing 
quality in these animal proteins—and 
quality means different things to dif- 
ferent feeders. Some feeders prefer a 
dark colored material over the lighter 
colors; some like an odorless product, 
while others think it must have a 
strong, distinctive odor. Part of our job 


in making meat scrap and tankage is 
to please the feeder as much as it is 
to please the animal that is eating the 
feed. Some of the factors that influence 
quality can be controlled, and every- 
thing should be done to make a product 
as uniform as possible from day to day. 
The feed manufacturer wants a prod- 
uct that is uniform in protein content 
so he does not have to change his for- 
mulae from day to day. He also wants 
it uniform in quality in order that the 
feeder will get uniform results. We can 
go a long way toward producing a uni- 
form product if we can keep the raw 
materials that go into the products 
constant. There are, of course, limita- 
tions on the constancy of raw materials, 
but we can eliminate some of the in- 
gredients that tend to lower quality. 
Hoof, horn and hair contribute nothing 
to the feeding value although they do 
contribute protein. I know of no method 
at the present time of preparing hoof, 
horn and hair to change them into a 
good feed. Feather meal shows more 
promise as a feed; work that we have 
under way now indicates that it can be 
used as a feedstuff, but much more work 
needs to be done to find a way to use 
it to obtain results comparable with 
results from feeding other animal pro- 
teins. Here, again, dried blood enters 
the picture, in that feather meal and 
blood meal seem to make a good com- 
bination. The feather meal alone is not 
a complete protein; it can only be 
used in combination with other mate- 
vials that supply other amino acids. 

Work that we have done thus far 
with our pilot plant indicates that raw 
materials may play a greater part in 
determining feeding quality than do the 
processing procedures, provided that 
the materials are not greatly over- 
cooked. The destruction of amino acids 
in the protein, so often noted when 
other types of protein materials are 
heated in the dry state, is not found in 
meat scrap heated under normal cook- 
ing conditions. Heating in the presence 
of fat in the dry melter does not de- 
stroy amino acids as rapidly as heating 
after the fat is removed. 
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